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T, 

MK"gjjVf ^l^to^T SNMP fc J: Slf $6Mf * 
M!B1f $g"Dtf#©J3c5£* iJS-T 5Xf7^, 

mmmm l tern** + y * a fit £ l tie*? -r a x? -y 7 

•V -y ^atti; LT{S#^nT^fcgJTOffif6^^-r§ 
Xf--y7fc, 

^il* 5 C t ZftW. t ? 3 * y h 7 - 7 *r > U X ©ISIS 

[11*112] *-y h7-*±fr&j"ft£©>f'V*7x- 
X£$Sl£LT9— WTIVt- s/3>*iB»U 

WK^-r^titistco^T s nm is 

*>y h7-^xA-rx{C^LTfTa#Sfc, 

AOfBOlfV Lft«%+t-r>a«t L TMff f S "T" & i: , 
MfiB#iJ/£'c»-3t, MIE«ffiilXt#"c*fftbfc«^-c, * 
+ <y ~>afifi: LTfS#^nTi/>/-cgJiRf#1«$B^*"S-r5 

tiagHe 

C"f«JH3] *-y h7-*±A»6BfSO'rvjr7x-- 

x£lifiLTtf-^©77!"y-'>3>*jg|frU *-y 
h7-^f/WX ©IffBSrlBtff-r 5 7n 7" 5 A*E*f 

WrXr«y7<D3-Ki:, 

MSS*5'-r^*<f«"cov>T SNMP t *5W«Mf * 
*>y h7-7f a /^X(cWLTtT5Xf--y7cD3-K 

t# L /cfS^S^-r 6 Xf -y 7© 3 - K i: , 
BU§Blt?#Lfcffl**+ >y yalt LtMitSXr-y 7 



©3-Kt, 

■v -y ~>afitfc LT«#$nru^c@t-Dj#1f$g^^§ 
X-r-y7©3-Fi:, 

s c t mm t r sKttJiKfc, 

[11*314] M8B*y h7-77*/WX(ca7'J>^ 

*"^sns c tznmt -raw #11 1 cewo* y h- 7 
- 7 -rv w x © tsis"ia73 a o 

[W#JR5] MSBJ""r£©^V*7x-X"iCoiiimon Gate 
10 way Interface-efei.il t^#©i:-r5ii*JSHC8E« 

©*<y h7-^f ; v ! ;'rx<Dffiaea73So 

[»*«6] MfB*-y ^7-yf/*'fXCl^'Jy^^ 

-7f/wx ©it iswssfio 

[W*JS7] MIBfiffS©l'>^7i-X{iConimon Gate 
way Interface-Pfc * C 1ti:T «M 2 "CfBK 

©*-y h7-^xv^x©t»fseasa= 

KKI#1f?S*a5"1-SX7--y7a, tfffl*S»Kdc?!iLfc 

i icmm<D*y b7-^x/wx©iffflffsi73 

So 

[»■*« 9 ] MfBa^"!iJ» , i3t**5iJ©»«t H § L < tt, 
fe«*"CH-r S c t K «t <? KJJJf -SCi:*#Si;tt-a« 

[W*«l 0] «ME4' + 'yi'a«fcLTfiHSF-*nT^fc 
«JRf»1lMB**w-r 4# fift 1f Wf'Cfiiciy 1 ) LfcS^ 

":K»ji-sfci6oa?wimi*fT5 c tzmmttmx 

* 2 ICE«©* -y h 7-7 f/W X©«S!Sa^fi. 
30 [»*« l l ] «J-E« ^W»«**5«J©«fl« b < »4, 

*«l 0»cia«©*-y h7-^^Wx©1flSBaS 
Bo 

[000 1] 

[aW©«-rs«tB»»] -jyea-^7 

h7-7(CMb, *»WfC(i. *>yh7-7eaV7h 

7x7**wa-ra^-y h 7-^r/wx©it asa?3)4 

40 a* }* ^ 3 V t" a - ^ "T S fc46© 7n A^rfB 
[000 2] 

[(i£*©ftffi] taitt, /'yym-j' vy-tucim 

t%fctb<D*v h7-^#-K (NB) 10 1*, Mtt 
l7-+r^f+*t»oyjy^ l o 2 tco&it* fctf-a- 
^^-TST'feSo NBlOHi, p-A;HiJ7*7 h 
7-^7 (LAN) ffg«3^7^*tOEthern 
et-r>77x-X 1 0 B a s e-2^ RJ-45£& 
OlOBas e-T4!fcDLAN^y^7x-X^L 

so xmm-znzo 
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[0 0 0 3] PC 1 0 3, PCI 0 4&£O, 
-V^nytfa-^ (PC) feSft, LANlOOte 

i^ffr^ot^, cne<o pc «;NB i o i fciifrrs 

ci:^-e*So fi£^T, PC<D10 % flJfcfcfPC 1 03 
fc, PC£, PC 1 0 4*t«gttStlTli^*^ ,, Jy* 1 o 
[0 0 0 4] LAN 1 OOCtt, 7 7^*^1 0 6 

#«sR«ti?*5D. 77^w-^i o eaters c«i 
[0005] ^u>h-9— /<i 0 814, 

oyu>*i0 9. Sfctt5BH»fc:**ru l 0 5 

V>JB2Maffi* L A N 1 OOfc«ttLTfc«fcl\, 
[0 0 0 6] Sfc, LANIOOIC^ WWWt^l 
5 0tf»«*ftTfc!K 5 0±iU>X 

h-Wtl^>yh7-^fiV7h'>x7^«l/'c 
HTML K*a^Vb*^ P C 1 0 3±tcY >X 
*tlftWWWr5^1f*ffioT*^Lft»), P C 1 0 3 
±OWWW^5 , >1f±'effoft^U>*0»S*. WW 
W*-/M 5 0±<D*y h7^filV7h«>x7^ 

[0 0 0 7] Hfc»L<tt, 8lfcSt*yh7-^ 

***** h7-^^y/^^T^*a<ilfI^T9 

fcftfc, Novel l^UN I XOV 7 h ^X7ft if© 
*7h7-^V7b'?x7Sttfflt5ci:^t5o 2 
0* 7 h 7-* V 7 h «>X7Mt & C 1 1 oJtgTfe 

Novel 1 tiONetWare (Novel 
lttOSSiSft JMT, V7b!)x7«:«fflt* 
Cfc^7?*4. C0V7h*x7/*y*-S>fcBrr*l¥ 
jU&ttHtt x NetWare/ < y -ir - ^fc WW* tlT V ^ * * > 

ove 1 ia^6NetWare^<y^— ^kWcKIA'rSC 

[0008] mwacvmtit. 77^-^106 

a*fcLT0fSM**fe*o PC 1 0 3*<ttf 

PC l 0 4^^n^ ? n^i:t)ft^ti/'cr-^77-r;l/ 
ti, 7rW^i0 6^^ 7r^M-/U 

0 6(4, Ctl6c0x-^7r-r;U^M^M^ ^LT^ 

fcx-^7 7-r;b^7 p u ^10901 o«ca»r* 0 

[0 0 0 9] PC103^PC104(1 ftlftlf- 
*77^;VOS«^ 4j«Lftf-*77^I/OLAN 

1 0 O'VD^ff^ Sft, LAN100A^77^;V 



UNIXW7h>)x7»m^i^ 
UN I X7-*^f-^a>**y h7-*^A/T*fe 
Ctl6<D7-*Xf- ^aVtt, iimttMT 

[0 0 10]®!, L AN 1 OO&HCDL ANtt> lO 

sag. fe5a-^fla<D3.-if^5iina*c6e^T, 

7^ KxU7**h7-* (WAN) *ffottiK 

^^;l/*^h7-* (I SDN) aHOWiSftr-f y 
* *»r s c «t o »B $ s *ifc&£f*-ea& £ 0 

tSEot, 0 1 fc^ntZ?^ LAN 1 0 0, LAN1 1 
0, LAN12 0fcli, trA/h7>X#yjf-13 
Ofe^DV^y^^-y 1 4 0*^LT»«*tlWAN* 
20 Mt^o 

[ooi i] ftifnoL anb, fffl^pcm, 
tt?Li:t$§c ino^a^ LANiioa, 

PCI 1 K PCI 1 2, 7 7>f;l/iJ-/M 1 3, *y 
h7-^fVX^ 114, y 15, 7D 

y?l 16*ttfe WfiaWtC, LAN 12 0(4, PCI 
2 1kPC12 20***0 0 LAN10 0, LAN1 
10, *<ttf L AN 1 2 0fc«ttSttT^*«Stt, W 

a N«R*^Lrffi<o l ANizmmznrdtst&ommfc 

30 7* -feX-rS So 

[0 0 12] COi54*S«*yh7^^fA% 

Bi?a«nn^o Hie«ipfb*« (i so) amiss 

S'XTAIMMSSScfrc (Open System Interconnection, 

os i) ^>i£m£nz>iRmMmyi'-i± r 7--z*m 

mLfCo *7h7-^Si^Dh3;l/©OS 1*701/ 
a, ^JlWafflS^n hn;I/ (Common Management Info 
rmation Protocol, CM I P) t^£tl^>o CM I PS 
40 3— Dy><0ttil**y h7^^II7 p Dh3;Vtfi5o 
[0 0 13] SftiS^Wi, 4 0»Oil^7h7 
-^fiyoh3;^lt, ffii*yh7-*fiyn 
(Simple Network Managment Protocol, SNM 

P) i:WnsCM I PfditS-gltoyp 
tffcSo ( TTCP/I P*yh7-*WlAn3(tffl« 

&ffa*»3fLTj m. t. D-x=^/aBarr&=iR 

(«0 hy;^J8ff 1 9 9 2¥8fl2 0B»# 

HB) o . 

[0 0 14] COSNMP^y h7-^fl»4tl 
50 tf, *y h7-^ffa^XrA(Ctt. '>4<tfelOO 
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*v h7-^flXf->3> (NMS) , &4r#x— 

T*Stti*/-F±Ox-^xyFV7F7x7k}Iffl 

[0 0 15] llTi^xVF^ 
F8»co^T<D/W F7u*rXk LTj££V 

^x^HgiHIWISfl/^y h£fctf:7U-AfcAtl 
hx-^i> h^iMDffi-To x-^xVF 

*#/^y hJcAnra— ytcas Dig-To r- 

[0016] sfcx-^xvhtt, i^owifcH-r* 

x-^T-^-XC^xtT'&if LTl/^o lOt- 
X<Dclk£\ MI B (Management Information Ba 
se)kPf-5o MI Ba7K«ig<Or-*«l3S*bTfe?). 

©MS'R^Ci:*, t7^x >7 hmftfr (OBJECT IDENTI 
FIERJfcPf^o 

[0 0 17] £<DM I BO«iga, S9tt?8tt& (SM 
I : Structure of Management Information) 
t"U RFC1155 Structure and Identification of Manage 
ment Information for TCP/IP- based Internets"£$l/Ii 

[0018] sic, sNMP-fuhaMc-D^rmmc 
mwtZo ^7h7-^fia-f^jfry7h^x 

fc S NM PX-^x > htfftff LTl/^*ffaB*ft*y F 

(VAT. x-^iybiPf»t8) k 
tt. SNMPT^n Fnyl/fcffl^TiMfcfT-Jo SNMP 
^oh3;Wctt5*SW7>KtfJ6^ ^tl^tlGet- 
request, Get-next- request, Get-response, Set-reque 
st, TrapkP?yfft£o 

[0 0 19] Get- request&^tfGet-next- request^ 
7*-yttfX-yx>hOMI Bt^x^hOfi* 

Btff-f § ft ft fc > v* - s>+ tfx- ^ x y hie *f L T3S 

^xvha, m i B<Dm*^*-i?*icm%\?z>tctb 

V*-y+fc*fLTGet-response3V> K*2StH*t 

So 

[0 0 2 0] Set- request^ V^$/>tfX-^xV 
y + X-^x > F fcfcf LTiMtiff £ 3 T > H T** So 



response^^y F^iMffl^So 

[0 0 2 1] Trapfi, X-^x > F#£#£*©tt8gtD 

[0 0 2 2] SNMPX->*xVMiPC^U^l 
0 2fcS«***rt^S*y h7-*#-F (NB) 1 
0 1±T»ftU SNMPn^-fcfta*vh7- 

io ^wav7hapc-eifj^i-s^x7 1 A^i;<^etiT 

h7-^fl77h^^7^7yhPC«Ci 

ffs-&*oTPtta<, F7-^eav7htt-9— ^ 

±T*»{tU SSfcXL— 7-f>£7x-XkLTWWW 

[0 0 2 3] P C l 5 0T1J:WWW^-;^n^7^ 
KjfFbT&D^ PC 1 5 0OfYX*lCl4HTML*ffl 

ntvSo pc i o 3±t j i/jf / F'Tswww^ i >-9 i VD 

i6IC, PC 1 5 0±Tf)f / F-r^WWW^-/^n^A 

^^LTSSsnft^-^offiffSH^-rSo www-* 

[0 0 2 4] WWWt-;^P^7A^ WWW7"^7 
^Vny^A^^O^~>>TO#g^lCCG I (Comon G 
ateway Interface) LftS**^Sn5JS^ C 

30 G I^SO^ffilCcfc^^gpx^UT'F^^n^A^e 
yn^^A^jg-fo 

[0 0 2 5] #lc, ±SHC G I -eiB»*ti«n»^nir 
7i.tf*«Oi 3 ft* y F 7-^fiyn ^A©1^ 

[0 0 2 6] WWW-9--/^D^AiC<fcDCG IT® 
»Sftfe*7 F7-^WSyn^Aa, SNMP^ffl 

^r**y F7-^fc^^nrv^f : vwx, mzt£7 

40 UV^l 0 2fr£. flf-^M#-r^o *yh7- 
[0 0 2 7] 

e b^7-9->e>CG I *ttSLT^»7^U 
>££B»)LT, *v F7-*7-*r>WX©flMB*» 

50 aoTLSSBMtfft^fco 
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[00 2 8] 

* fc^f? s * a fe a© 7W5 umm l rcmmmmt 

[0 0 2 9] *«y h7-*±*»&Jffl£©-fy 

N M P fc J; £ WSSSMffc* y h7-?f'WX(CjliLT 
fnXf'^t, tut Elf $6fEtf#cDfi!c§£*iJ5i£T 5Xr7 

K, $!t#LfcM£^-r£Xf--y7k, ttEIHffl/A« 
[0 0 3 0] ffc, *-y f-7-7±freflr5g£M'y*7 

h7-^-r/wxoitffi*ga^ssB 

** jjVT 5 ^ © k , WEIDtff L fctt** + -y 5/ a tt fc L 
TM»rf£#Kfc, 1»EW3ttelSr3#, MEflHRiSfflc 

[003 1] *-y h7-^±^e>3rS<D-r>^7 

^h7-y fV W X©1»$8£IBtf#-f 5 7n if 5 A *E 
H-f33yifx-*oIR<D!eM«ftT-&oT, K7o7* 
52»#, 7^7-|f#+r-/^#LTS^t-'<#1i$B©I& 
t#g#£ttlTXT-y7<D:3-Fk, M!2«^-f ^#1t?B 
t-D^TS NMPfcJcStSlfiMH^-y h7— i'fv'W 
XJCfl LTfr 5 Xxy 7©3- F k, mtEMffiRS<Dl& 
S«W^-r * Xt- ^Oa-Kt fuE¥iJ5£fcg-3 1 , 

Xf y fnu- F k, Lfeffl** + y y aflfc 

LTMfhr3X7-y7<D:3-Ffc, WEWJEfc»"^*, 

#2 ftTVfcSHHf 'If 5Xf y F fc 

[0 0 3 2] 



ANtol 1 ^ WT-PWW-T*. HI 14, 7Uy*£* 
>y h7-*£gfiTf 3fc4&©*-y h7-*#-F (N 
B) 1 0 1 S\ WS7-+f^ft*fe07 t yy? 1 

0 2 fCOfttf fcif££;jrf HT-feSo N B 1 0 1 fi> a 
-7j;!/xU7^-y h7-^ (LAN) 1 0 Ofc. |S|tt3 
^££&OEthernet-f y£7x-X 1 OBa s e-2 
■f\ RJ-4 5*t01 OBas e-T%MLAN^ 

10 [0033] PC103, PC104%i;O > 1^ 
-V-tAoytfa-* (PC) tif:, LAN lOOt 

cn^opcsNB i o i k surfs 

CtffX'tZo fiEoT, PCCIO, MMPC103 

*>y h7-^gaffl(Cffiffl-rSCt^T'tSo £ 
fc, PCtc, PC l 0 4fcJg$c£ftT^;s7 , Jy£ l o 

[0 0 3 4] LANlOOfCfi, ~7r<{)\flr—K 1 0 6 

20 *fcf, 1 0 01/WH O^-y h7-7rVX? 1 0 7 

(cieii$nrc7TY;U'\cD7^-tx%sa-r?.c 

[0 0 3 5] 7UVh-9— /M0 8tt> SBKSftfcilft 
©7l>y*10 9, S/£«iSPitt{C$.§7U>^ 1 0 5 

^H21«»* L A N 1 0 0 KgiLttJ;^. 
[0 0 3 6] ffc, L A N 1 0 0 lc(4, WWW+f— 1 
5 0^SSE*nT*JD, WWWt-^ 1 5 0±tC-l'^X 
h-/l/?nft^7 F7-^*aV7h7x7*'4J«Lfc 
HTMLK+a^yh^ P C 1 0 3 ±fC-T >X h-/U 
30 £ttfcWWW777+f£$oTg^Lfct>, PC 103 
±©WWW7?71f±T*tT^fc7 , l>y WW 
W+N-/S1 5 0±©*>y h7-^BaV7h7xr^ 

1 t w s © 7 >j v $ ic mm "f 5 C k t X £ % o 

[0 0 3 7] ^{Cl¥b<«, @1IC^«7 h7-<7 

fc46C, Novel l^UNl XO'77 h7x7%H© 
*<y h7-^V7h7x7^ffl-T5Ci:^T'f 5c if 
co^-y h7-*V7h7x7£ffiffl-f SC£t>Rl&gT*& 
^!lxf4\ Novel 1 ttONetWare (N o v e 1 
40 lttOBftiSflU J-XT, #B§) 77h7x7%^ffl1-5 

ffl%!KW4, NetWare^ •y^-v ; {C|BIffl$nTV^^-> 
F+a^Vf- ^a^^BSOCko N 
o v e 1 1 a^SNetWare/^'y-y-^t^tcWIAt" 

[0 0 3 8] ffiiMlcffJIE-f 7/YM-/q06 

mut brnm vzmtcto m*.&* pc 1 0 3*j<kt>* 

50 PCI 0 4<0 : trL : €nic<S:9ttl$.2tLtc7-°-277^ ;l 
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0 6«\ cn50r-^7r^;^Bci^ ^LT^ 
•JVh^-Al 0 8*^6(03 WKtcSfoT. M^tl 
/cr-^7r^;b^7 p U>^ l 0 9£> 1 o£2Hrf£o 

[0 039] PC103fcPC104tt, ZtlZtlT- 
J7r^;l/Ot^ ^/SLftx-^r-OWDL AN 

1 0 O-vDatfl-^, $fc, L AN 1 0 0*6.O7r^;l/ 
©Sfi^, *fte>Q7 7-f;]/0*^fcQV*fc 
ttfta^fr^cfctfTf**, HR»*PCfcJ:!>*Mi« 

UN I X©V7h»)x7?ffflLtl/^i^ 
UN I X7-^Xf->aV«7 h7-*fcldA/efc 

t\ ia^*nri/^pcfc«tc^ffl-raci:*^5o 

[0 0 4 0] If, LAN 1 OO&ifOLANa, lO 

7^Fx»j7^7h7-^ (WAN) SftoTtit^ 
WANS, M*ma*. ANfc-fr-lfXtt 
^rV v^;l/**y h7~^ (I SDN) ftifOBBgfir 
^ y * ;l/»Tf«iW- « c i: <fc 0 *ifc*£#T* 
5o fot,01^t«j;5li:, LAN 100. LAN 
110, L AN 1 2 Ofctt, trA/b7>X^l 
3 0*5«fctf^y^3p-V 1 4 OfcftLTJ&KStU WA 

[0 0 4 1] ftlfnOLANS, ffflOPCm, 
£ft, 7r^;W-/^y>jyhf-^ 

mctfes^o ancitJ:9(c, laniio 

tt, PCI 1 K PCI 12, 77^;W-^1 1 3. 

*7h7-*f>rx* l l 4, 7VyhV-^i l 5. 
7Vy$ 1 1 6*^0 JH&fltyC, LAN 1 2 0tt, P 
C 1 2 1 £PC 1 2 2 0*«r$tf 0 LAN 10 0. LA 
N 1 1 0. fccfctf L AN 1 2 0£BHKSftT^S«« 
«, WAN^*^LT»OLANt«K*tlfc««0 

[0 0 4 2] <PCtOM>02^ *y h7-^gS 

v 7 h »>x7««»Br«a p c omj&*7Fct7u vtm 

T*So B2£*5^T\ 1 5 0(i, *7b7-*SlV 
7 h 7x7^1^3 PCl?&D, Blfc*W-*WWW 
■9*-^ 1 5 Ofcl^TefeSo PC15 0&, ROM 3 0 
2tL<(iA-FfVX^ (HD) 3 1 lfciEtttStl 
ft, $§«7D7tf- GMtftSD f-VX^ (FD) 

3 1 2*D0«e*n**y Yv-trnfuyji*** 

frfS C P U 3 0 1 £{f ^XfA/U 3 0 4 \Z&m 
[0 0 4 3] 3 0 3ttRAMT% CPU301O±^^ 



U N 7-^xU7ftifi:LT«*l*rSo 3 0 5W-* 
-K3Vhn-5 (KBC) X\ *-*-K (KB) 3 

0 g^EiiSo^yfv y^wx^^^o^ 

A**»J»-r«o 306ii;CRTnyhn-^ (CRT 
C) T\ CRTf^X^ (CRT) 3 1 00^4 
3 0 7^fVX^nyho-7 (DKC) 

77-f;l/, n-if77^;W 43<ktf*y h7-*WS7 
n^5Aft^*8H« , rSM-F7 f >rX^ (HD) 3 1 1 
10 teJ;tf7nyk?--r*f X* (FD) 3 12^07^-trX 

-F (NIC) T\ LAN 1 0 O^LT. X-?i> 
[0 0 4 4] <^7h7-^IIV7F')x7(D^a 

F»)x70 ; e^-;«iT^5o 

h7— ?eaV7h^x7 1 06 2tt. H2lC6tf8/N 

-Ff^x^3i ncfi^nttet), cpu 3 one 
20 i^T^fTSftSo ^o^, cpu3 0 i«7-*xy 

7tlTRAM303OTtSo 
[0 0 4 5] |3JCfeVT, *yh7^IIV7h!) 
X7 1 0 6 2 ^, WWW^/^p^7A 1 0 6 1 fr€> 

Sidsn, CGMy^7x-x4 02^/ritcGi 

[0 0 4 6] 4 0 3(i:±W]a : &^-;^\ SJSO/^ 
v^-^^e^a-yl/4 0 4tC*fLTC G I 
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(54) [Title of the Invention] INFORMATION MANAGING METHOD 
OF NETWORK DEVICE, APPARATUS AND STORAGE MEDIUM 

(57) [Abstract] 

[Problem] In a system for acquiring information about 
network devices by activating an external application via a 
CGI from a Web browser, when the application fails to 
acquire information by SNMP, a problem is encountered in 
that there is no more information to be displayed. 

[Solving Means] The browser issues an acquisition request 
of information to be displayed to a server (S801) ; conducts 
information acquisition regarding the network devices by 
means of SNMP to get information to be displayed; and 
determines whether or not the acquisition is successful 
(S802) . When acquisition is successful, the value of 
acquisition is displayed (S804) , and the value is updated as 
a cache value (S805) . If information acquisition is not 
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successful, an already acquired information stored as a 
cache value is displayed (S803) . 
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[Claims] 
[Claim 1] 

A management method of information about network 
devices acquired by activating a server application via a 
prescribed interface from a network, comprising: 

a step of issuing an acquisition request of information 
to be displayed by a browser to the server; 

a step of performing information acquisition by SNMP to 
network devices regarding said information to be displayed; 

a step of determining whether or not said information 
acquisition is successful; 

a step of displaying the acquired value when said 
information acquisition is successful according to said 
determination; 

a step of updating said acquired value as a cache 
value; and 

a step of displaying already acquired information 
stored as a cache value when said information acquisition is 
not successful according to said determination. 
[Claim 2] 

A management apparatus of information about network 
devices acquired by activating a server application via a 
prescribed interface from a network, comprising: 

means of issuing an acquisition request of information 
to be displayed by a browser to a server; 



- 3 - 



means of performing information acquisition by SNMP to 
network devices regarding said information to be displayed; 

means of determining whether or not said information 
acquisition is successful; 

means of displaying the acquired value when said 
information acquisition is successful according to said 
determination; 

means of updating said acquired value as a cache value; 

and 

means of displaying already acquired information stored 
as a cache value when said information acquisition is not 
successful according to said determination. 
[Claim 3] 

A computer-readable storage medium storing a program 
for acquiring information about network devices by 
activating a server application via a prescribed interface 
from a network, said program comprising: 

a code of a step of issuing an acquisition request of 
information to be displayed by a browser to a server; 

a code of a step of performing information acquisition 
by SNMP to network devices regarding information to be 
displayed; 

a code of a step of determining whether or not said 
information acquisition is successful; 

a code of a step of displaying the acquired value when 
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said information acquisition is successful according to said 
determination; 

a code of a step of updating said acquired value as a 
cache value; and 

a code of a step of displaying already acquired 
information stored as a cache value when said information 
acquisition is not successful according to said 
determination . 
[Claim 4] 

The information management method of network devices 
according to claim 1, wherein said network devices include a 
printer. 
[Claim 5] 

The information management method of network devices 
according to claim 1, wherein said prescribed interface in a 
common gateway interface. 
[Claim 6] 

The information management apparatus of network devices 
according to claim 2, wherein said network devices include a 
printer. 
[Claim 7] 

The information management apparatus of network devices 
according to claim 2, wherein said prescribed interface is a 
common gateway interface. 
[Claim 8] 
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The information management method of network devices 
according to claim 1, wherein said step of displaying 
already acquired information stored as a cache value 
conducts display control for discriminating a case where 
information acquisition is successful. 
[Claim 9] 

The information management method of network devices 
according to claim 8, wherein said display control makes 
discrimination by changing the characters or color of a 
character string. 
[Claim 10] 

The information management apparatus of network devices 
according to claim 2, wherein said means of displaying the 
already acquired information stored as a cache value 
performs display control for discriminating from a case of 
successful acquisition of information. 
[Claim 11] 

The information management apparatus of network devices 
according to claim 10, wherein said display control 
accomplishes discrimination by changing characters or color 
of the character string. 
[Detailed description of the Invention] 
[0001] 

[Technical Field] 

The present invention relates to a computer network. 
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More particularly, the invention relates to an information 
management method managed by network management software, an 
apparatus for executing such a method, and a computer- 
readable storage medium storing a program for executing this 
information management method on a computer. 
[0002] 

[Background Art] 

Fig. 1 illustrates a case where a network board (NB) 
101 for connecting a printer to a network is connected to a 
printer 102 having an open architecture. NB 101 is 
connected to a local area network (LAN) via a LAN interface 
such as an Ethernet interface 10Base-2 having a coaxial 
connector or a lOBase-T having an RJ-45. 

[0003] A plurality of personal computers (PC) such as PC 
103 and PC 104 are also connected to the LAN 100 and can 
communicate with NB 101 under control of the network 
operating system. Therefore, one of these PCs, for example, 
the PC 103 can be used for network management. A local 
printer such as a printer 105 connected to the PC 104 may be 
Connected to the PC. 

[0004] A file server 106 is connected to the LAN 100. The 
file server 106 manages access to files stored in a large- 
capacity (for example, 10 giga-bytes) network disk 107. 
[0005] The print server 108 causes a plurality of connected 
printers 109, or a printer 105 at a remote place to conduct 
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printing. A peripheral device not shown may be connected to 
the LAN 100. 

[0006] A www server 150 is connected to the LAN 100. HTML 
documents generated by network management software installed 
on the www server 150 can be displayed by the use of a www 
browser installed on the PC 103, or setting of the printer 
performed on the www browser on the PC 103 can be 
transmitted to a specific printer via network management 
software on the www server 150. 

[0007] More specifically, the network shown in Fig. 1 can 
use network software such as Novell or UNIX software to 
ensure high-efficiency communication between various network 
members. While it is possible to use any software, it is 
possible to use, for example, Novell f s NetWare (Novell's 
registered trademark, this note is here inafter omitted) 
software. For detailed explanation regarding this software 
package, refer to Online Documentation enclosed in the 
NetWare package. This is commercially available from Novell 
together with the NetWare package. 

[0008] Briefly, the file server 106 plays the role of a 
file management unit that performs file receiving, storage, 
queuing, caching, and transmission between LAN members. For 
example, data files prepared individually by the PC 103 and 
PC 104 are sent to the file server 106. The file server 106 
arranges these data files in sequence, and transmits the 
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arranged data files to one of the printers 109 in accordance 
with a command from the print server 108. 
[0009] The PC 103 and the PC 104 are each composed of a 
general -purpose PC that can generate data files, 
respectively, transmit generated data files to the LAN 100, 
receive files from the LAN 100, and display and/or process 
these files. Apart from the personal computer equipment 
shown in Fig. 1, other computer equipment suitable for 
executing the network software may be included. For example, 
when UNIX software is used, UNIX workstations may be 
included in the network. These workstations are applicable 
with the PCs shown under appropriate circumstances. 
[0010] A LAN such as the LAN 100 provides services to a 
relatively local user group including a user group working 
on a floor or on a plurality of contiguous floors of a 
building. For example, according as a user becomes more 
distant from the other users including cases where the 
former is in a different building or prefecture, a wide area 
network (WAN) may be organized. A WAN basically means an 
aggregate formed by connecting several LANs with high-speed 
digital lines such as integrated service digital networks 
(ISDN). As shown in Fig. 1, therefore, a WAN is formed by 
connecting to the LAN 100, a LAN 110 and a LAN 120 via a 
modem/ transponder 130 and a backbone 140. 
[0011] Each LAN includes a dedicated PC, and as required 
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may include a file server or a print server. As shown in 
Fig. 1, the LAN 110 includes a PC 111, a PC 112, a file 
server 113, a network disk 114, a print sever 115, and a 
printer 116. In contrast, the LAN 120 includes only a PC 
121 and a PC 122. Devices connected to the LAN 100, the LAN 
110 and the LAN 120 can access the functions of the devices 
connected to the other LANs via WAN connections. 
[0012] Many standardization organizations have made some 
trials to find methods for managing devices on a network 
composing such a large-scale network. The International 
Standardization Organization (ISO) provided a general- 
purpose standard framework known as the Open system 
Interconnection (OSI) model. The OSI model of the network 
management protocol is called the Common Management 
Information Protocol (CMIP) . CMIP is a common network 
management protocol for Europe. 

[0013] More recently, a variation of protocol relating to 
CMIP called the Simple Network Management Protocol (SNMP) is 
available as a more common network management protocol. 
(Refer to M.T. rose: "Aiming at Practical Management: 
Introduction to TCP/IP Network Management" translated by T. 
Nishida, published by Toppan Co., 1 st ed. August 20, 1992). 
[0014] According to this SNMP network management technology, 
a network management system includes at least a network 
management station (NMS) , several management target nodes 
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each including an agent, and a network management protocol 
used by the management station or the agent to exchange 
management information. The user can get data on the 
network and change data by communicating with the agent 
software on the management target node, using the network 
management software on the NMS. 

[0015] The term "agent" as used herein means software 
running as a background process for each target device. 
When the user requests management data to devices on the 
network, the management software places object identifying 
information in a management packet or a frame and sends it 
out to the target agent. The agent interprets the object 
identifying information, takes out data corresponding to 
that object identifying information, and sends it back in a 
packet to the user. Sometimes, a process corresponding 
thereto may be invoked to take out the data. 

[0016] The agent holds data about its status in the form of 
a database. This database is called an MIB (Management 
Information Base) . An MIB has a tree structure, and all the 
nodes are unitarily numbered. The identifier of this node 
is referred to as an object identifier. 

[0017] This structure of MIB is called the Structure of 
Management Information (SMI) and set forth in the "RFC1155 
Structure and Identification of Management Information for 
TCP/ IP-based Internets." 
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[0018] The SNM protocol will now be briefly described. A 
PC on which the network management utility software is 
operating (hereinafter referred to as a "manager") and a 
management target network device on which the SNMP agent is 
working (hereinafter referred to as an "agent") communicate 
with each other by use of the SNMP protocol. The SNMP 
protocol has five kinds of command which are called Get- 
request, Get-next-request, Get-response, and Set-request. 
[0019] Get-request and Get-next-request are commands sent 
by the manager to an agent for the manager to get a value of 
MIB object of the agent. Upon receipt of this command, the 
agent sends out Get-response command to the manager to 
notify the manager of this value of MIB. 

[0020] Set-request is a command sent out by the manager to 
the agent for the manager to set a value of MIB object of 
the agent. Upon receipt of this command, the agent sends 
the Get-request command to the manager to notify the manager 
of the result of setting. 

[0021] Trap is a command for sending by the agent to the 
manager for the agent to notify the manager of a change in 
its own status. 

[0022] The SNMP agent operates on a network board (NB) 101 
connected to a PC or a printer 102, a network management 
software serving as an SNMP manager operating on a PC is 
well known. However, under the influence of recent 
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popularization of the internet, systems are now available, 
in which network management software runs on a server and 
www is used as a user interface, not that the special 
network management software operates for each client PC. 
[0023] A www server program operates on the PC 150, and 
many page data expressed in HTML are stored in the disk of 
the PC 150. The www browser program operating on the PC 103 
requests acquisition of a designated page to the www server 
program running on the PC 150. In response to the request 
from the www browser program, the www server program returns 
the designated page. The www browser program analyzes the 
acquired page data and displays the page in accordance with 
the description. 

[0024] When a page acquisition request from the www browser 
program contains a request having passed through a CGI 

(Common Gateway Interface) , the www server program activates 
an external script or a program by a method prescribed by a 
CGI, receives page data for responding to the request from 
the www browser program, and returns it back to the www 
browser program. 

[0025] Then, a case where the external program activated by 
a CGI is a network management program as in the present 
application will now be described. 

[0026] The network management program activated by the CGI 
according to the www server program gests the management 
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data from a device connected to the network by use of the 
SNMP such as the printer 102. The network management 
program generates the page described in HTML on the basis of 
the acquired management data, and returns it back to the www 
server program. 
[0027] 

[Problems to be Solved by the Invention] 

However, in a system in which information of a network 
device is acquired by activating an external application via 
the CGI from the above-mentioned conventional Web browser, 
if the application fails to get information by SNMP, a 
problem occurs in that there is no information to be 
displayed. 
[0028] 

[Means for Solving the Problems] 

The present invention was developed in view of the 
above-mentioned conventional case and has an object to 
permit displaying some information even in failure of 
information acquisition based on SNMP. To achieve this 
object, the information management method of network devices 
of the present invention and the apparatus thereof, and the 
storage medium recording a program for causing a computer to 
execute this method have substantially the following 
configuration. 

[0029] More specifically, the management method of 



- 14 - 



information about network devices acquired by activating a 
server application via a prescribed interface from a network 
of the present invention comprises a step of issuing an 
acquisition request of information to be displayed by a 
browser to the server; a step of performing information 
acquisition by SNMP to network devices regarding the 
information to be displayed; a step of determining whether 
or not the information acquisition is successful; a step of 
displaying the acquired value when the information 
acquisition is successful according to the determination; a 
step of updating the acquired value as a cache value; and a 
step of displaying already acquired information stored as a 
cache value when the information acquisition is not 
successful according to the determination. 

[0030] The apparatus for managing information of a network 
device acquired by activating a server application via a 
prescribed interface on the network of the present invention 
comprises means of issuing an acquisition request of 
information to be displayed by a browser to a server; means 
of performing information acquisition by SNMP to network 
devices regarding the information to be displayed; means of 
determining whether or not the information acquisition is 
successful; means of displaying the acquired value when the 
information acquisition is successful according to the 
determination; means of updating the acquired value as a 



- 15 - 



cache value; and means of displaying already acquired 
information stored as a cache value when the information 
acquisition is not successful according to the determination. 
[0031] The present invention provides also a computer- 
readable storage medium storing a program for acquiring 
information about network devices by activating a server 
application via a prescribed interface from a network, this 
program comprising a code of a step of issuing an 
acquisition request of information to be displayed by a 
browser to a server; a code of a step of performing 
information acquisition by SNMP to network devices regarding 
information to be displayed; a code of a step of determining 
whether or not the information acquisition is successful; a 
code of a step of displaying the acquired value when the 
information acquisition is successful according to the 
determination; a code of a step of updating the acquired 
value as a cache value; and a case of a step of displaying 
already acquired information stored as a cache value when 
the information acquisition is not successful according to 
the determination. 
[0032] 

[Embodiments]' <LAN configuration The LAN to which the 
device to be managed by the network management software is 
connected will now be described. Fig. 1 illustrates a case 
where a network board (NB) 101 for connecting a printer to a 
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network is connected to a printer 102 having an open 
architecture. The NB 101 is connected to a local areas 
network (LAN) 100 via a LAN interface such as an Ethernet 
interface 10Base-2 having a coaxial connector or a lOBase-T 
having an RJ-45. 

[0033] The plurality of personal computers (PC) such as the 
PC 103 and the PC 104 are as well connected to the LAN 100, 
and these PCs can communicate with the NB 101 under control 
of the network operating system. One of the PCs, for 
example, the PC 103 can therefore be used for network 
management. A local printer such as the printer 105 
connected to the PC 104 may be connected to a PC. 
[0034] A file server 106 is connected to the LAN 100. - The 
file server 106 manages access to files stored in the large- 
capacity (for example 10 giga-bytes) network disk 107. 
[0035] The print server 108 causes the plurality of 
connected printers 109 or a printer 105 in a remote place to 
conduct printing. Other peripheral devices not shown may 
also be connected to the LAN 100 . 

[003 6] The WWW server 150 is connected to the LAN 100. It 
is therefore possible to display HTML documents generated by 
the network software installed on the WWW server 150 by 
means of a WWW browser installed on the PC 103, or transmit 
a setting of a printer performed on the WWW browser on the 
PC 103 to a specific printer via the network management 
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software on the WWW server 150. 

[0037] In further detail, the network shown in Fig. 1 can 
use network software such as Novell or UNIX software for the 
purpose of efficiently carrying out communication between 
various network members. While any network software is 
applicable, Novell's NetWare (a registered trademark of 
Novel Co. , this note will hereinafter be omitted) software 
can be used. For a detailed explanation of this software 
package, refer to the online documentation enclosed in the 
NetWare package. This is commercially available from Novell 
Co. together with the NetWare package. 

[0038] Briefly, the file server 106 performs receiving of 
files between LAN members, storage, queuing, caching and 
transmission, thus playing the role of a file management 
unit. For example, data files prepared respectively by the 
PC 103 and the PC 104 are sent to the file server 106. The 
file server 106 arranges these data files in sequence, and 
transmits the thus arranged data files to one of the 
printers 109 in accordance with a command from the print 
server 108. 

[0039] The PC 103 and the PC 104 comprise common PCs which 
can generate data files, transmits generated data files to 
the LAN 100, receive files from the LAN 100, and perform 
display and/or processing of these files. Fig. 1 
illustrates personal computer devices. Other computer 
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devices which are appropriate for executing the network 
software may be included. For example, when using a UNIX 
software, a UNIX workstations may be included in the network. 
The workstations are applicable together with the PC shown 
under appropriate circumstances. 

[0040] A LAN such as the LAN 100 usually provides services 
to relatively local user group such as one occupying one 
floor or a plurality of contiguous floors in a building. 
For example, according as the user becomes more distant from 
the other users by being in another building or in another 
prefecture, a wide area network (WAN) may be built. A WAN 
is basically an aggregate formed by connecting several LANs 
via a high-speed line such as an integrated service digital 
network (ISDN). Therefore, as shown in Fig. 1, it is 
connected to the LAN 100, the LAN 110 and the LAN 120 via a 
modem/ transponder 13 0 and a backbone 140, thus forming a WAN. 
[0041] Each LAN has its own PC, and as required may include 
a file server or a print server. As shown in Fig. 1, the 
LAN 110 includes the PC 111, the PC 112, the file server 113, 
the network disk 114, the print server 115, and a printer 
116. In contrast, the LAN 12 0 comprises only the PC 121 and 
the PC 122. The devices connected to the LAN 110 and the 
LAN 120 can access functions of devices connected to the 
other LANs via the WAN connections. 

[0042] <PC configuration Fig. 2 is a block diagram 
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illustrating the PC configuration on which the network 
management software is operable. In Fig. 2, reference 
numeral 150 represents a PC on which the network management 
software operates, and is equivalent to WWW server 150 in 
Fig. 1. The PC 150 has a CPU which executes the network 
management program stored in a ROM 3 02 or a hard disk (HD) 
311, or supplied by a Floppy (registered trademark) disk 
(FD) 312, and comprehensively controls all the devices 
connected to a system bus 3 04. 

[0043] Reference numeral 303 represents a RAM which serves 
as a main memory or a work area for the CPU 3 01; 305 
represents a keyboard controller (KBC) which controls input 
instructions from the keyboard (KB) 3 09 or a pointing device 
not shown; 3 06 represents a CRT controller (CRTC) which 
controls display of the CRT display (CRT) 310; 307 
represents a disk controller (DKC) which controls access to 
the hard disk (HD) 311 storing a boot program, various 
applications, editing files, user files, and the network 
management program, and a floppy disk (FD) 312; and 308 
represents a network interface card (NIC) which performs 
two-way exchange of data with the agent or a network device 
via the LAN 100. 

[0044] <Module configuration of network management 
software> Fig. 3 is a module configuration view of the 
network management software of the present invention. The 
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network management software 1062 of the present invention is 
stored in the hard disk 311 shown in Fig. 2 and executed by 
the CPU 301. The CPU 301 uses a RAM 303 as a work area. 
[0045] In Fig. 3, the network management software 1062 is 
activated by a WWW server program 1061 and performs exchange 
of CGI parameters and HTML documents via a CGI interface 402. 
[0046] Reference numeral 403 represents an overall control 
module which allocates control to any of a system module 405, 
a device list module 407, and a device details module 409 
described later in response to the command parameter in the 
CGI parameters, after registering CGI parameters in a 
parameter module 404 described later. When CGI parameters 
contain any error, an HTML document to the effect that there 
is an error in the CGI parameters may be generated via a 
template module 412 described later. 

[0047] Reference numeral 404 represents the parameter 
module which stores and manages CGI parameters registered by 
the overall control module 403 in a table form. The other 
modules can get desired parameters from the parameter module 
402 as required. 

[0048] Reference numeral 405 represents a system module 
which controls display and setting of system parameters 
regulating operation of the network management software 1062, 
and generates related HTML documents. The system module 405 
gets command parameters from the parameter module 404, and 
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when a command parameter is a display request of system 
parameters, reads out necessary information from a system 
setting file 406, and generates an HTML document for system 
parameter display via the template module 412. 
[0049] If the acquired parameter is a setting request of 
system parameters, the system module writes in notified 
system parameters in the system setting file 406, and 
generates an HTML document to be displayed after setting via 
the template module 412. 

[0050] Although not shown, the system parameters stored in 
the system setting file 406 can be read out as required by 
any module composing the network management software 1062. 

[0051] Reference numeral 407 represents a device list 
module which generates an HTML document showing a list of 
devices searched for by a device search module 408 (device 
list) described later. Processing of the display option of 
the device list is as well controlled by the device list 
module 407. 

[0052] Reference numeral 408 represents a device search 
module which searches for a device connected to the network. 

[0053] Reference numeral 410 represents a device details 
module which performs control for displaying and setting 
more detailed information about a specific device designated 
by a CGI parameter, and generates related HTML documents. 
The device details module 410 uses a device intrinsic module 
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411 described later corresponding to a designated device to 
get and set detailed information of the designated device; 
411 represents the device intrinsic module which is provided 
for each management target device (the printer, the network 
interface board, or the like) of the network management 
software. The device intrinsic module 411 operates, during 
display, to get necessary information from devices and to 
set the acquired information in the template module 412. At 
the time of setting, the device intrinsic module 411 
operates so as to convert the setting value notified with 
CGI parameters into values interpretable by the device and 
transmit it to the device. 

[0054] Reference numeral 409 represents a protocol module 
which controls various protocols necessary for permitting 
communication of the network management software with 
devices including handling of MIB (Management Information 
base) , transmission and receiving of SNMP (Simple Network 
Management Protocol) packets, and control of the transport 
protocol , 

[0055] Reference numeral 412 represents a template module 
which generates an HTML document as a result of output of 
the network management software on the basis of the template 
file 413 stored in the hard disk 311 shown in Fig. 2. 
[0056] The template module 412 opens a template file 
designated by the CGI parameters, the overall control module 
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403, the system module 405, the device list module 407, or 
the device details module 410, analyzes the contents of the 
template file, and as required, replaces a template variable 
contained in the template file into a value set by the 
overall control module 403, the system module 405, the 
device list module 407, the device details module 410, or 
the device intrinsic module 411, thereby generating an HTML 
document, and transmitting it to the WWW server program via 
the CGI interface 402. The value of the template variable 
used when generating the HTML document, or the generated 
HTML document file can be stored on the hard disk 311 shown 
in Fig. 2 as a cache file 414 to reduce the processing time 
upon generating the second and subsequent HTML documents on 
the basis of the same template file. This application is 
referred to as the WebNetSpot. 
[0057] <<Screen conf iguration» 

<Device list> The WebNetSpot is activated via CGI by the 
user specifying URL on the device list screen. The 
WebNetSpot searches for devices connected to the network, 
and for the device detected through searching, displays the 
following information on the browser: 

• Kind of device, 

• Device name, 

• Product name, 

• Network board product name, 
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• Network address, and 

• State of device. 

[0058] The kind of device is based on a classification 
depending upon whether the device is a usual printer or a 
composite machine having the copying function, and displayed 
with an icon. The device name is a name that the user gives 
to each device . 

[0059] By clicking the icon of the device name, the 
WebNetSpot is activated, and detailed information of the 
device is displayed. Details will be described later. The 
state of the device is shown by a change in icon in response 
to the information of an occurring error. 

[0060] <Details of device> When clicking the device name 
in the device list, the IP address is passed to the 
WebNetSpot, thus enabling the user to get detailed 
information about the clicked device on the basis of this 
information. The detailed information is displayed on the 
browser. The displayed information includes: 

• State, 

• Setup information, 

• Device information, 

• Network board information, and 

• Protocol information, 

And these items of information are displayed in two screens. 
[0061] Figs. 5 and 6 illustrate typical examples of display 



- 25 - 



screen. Fig. 5 displays the state, the setup information 
and the device information. Fig. 6 displays the network 
board information and the protocol information. The screen 
displaying these device details is divided into a menu 
portion to the left and a main body portion to the right. 
The left menu screen portion has a common display 
configuration in Figs. 5 and 6. The screen portions are 
switched over by using the menu screen. For example, by 
clicking the "Network Board" represented by 7 05 in Fig. 5, 
the screen is switched over to Fig. 6. 

[0062] <File configuration of WebNetSpot> Fig. 7 shows the 
file configuration of WebNetSport. Double-framed boxes (901, 
902, 903, 904, 908, 909 and 910) represent directories and 
single-framed boxes (905, 906, 907, 911, 912 and 913) 
represent files. Reference numeral 901 represents a root 
directory of WebNetSpot as,a CGI program. There are the 
following directories thereunder: 

• Document, 

• Images , and 

• Template, 

And further, there are the WebNetSpot.exe which is an 
execution file and various HTML files. 
[0063] The document directory 902 stores information 
acquired from devices temporarily as cache files; reference 
numeral 903 represents an images directory which stores 
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various image files used for information display; 904 
represents a directory storing template files. There are 
three kinds of directory under this directory; the sys 
directory represented by 908 stores template files for 
displaying information not dependent upon the device such as 
those relating to the device list and error; the product 
directory represented by 909 stores template files regarding 
information intrinsic to products. These directories are 
existent in a number equal to the number of kinds of product. 
[0064] This directory stores information about the state, 
setup information and device information shown in Fig. 5. 
The NIC directory represented by 910 stores information 
intrinsic to the network board. Information stored in this 
directory provided in a number equal to the number of 
repairs of the network board include network information and 
protocol information as shown in Fig. 6. If a plurality of 
products or network boards can share a single template file, 
directories are not necessarily required to be existent in a 
number equal to that of products or network boards. 
[0065] <Structure of template file> The structure of the 
template file used for WebNetSpot by the use of Fig. 4 will 
now be described. The contents of a template file are 
described between the < < TEMPLATE > > and the «/ TEMPLATE > > tag. 
The description comprises a HEAD block described between the 
«HEAD» tag and the «/HEAD» tag and a BODY block 
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described between the <<BODY>> and the <</BODY>> tag. 
[0066] The <<VARIABLE» tag describing information to be 
acquired mainly from the device as a variable is described 
in the HEAD block. The BODY block comprises output HTML 
description and <<EMBED>> tags for embedding values acquired 
from devices . 

[0067] In Fig. 4, it is suggested that it suffices for 
WebNetSpot to get from the device the product name shown by 
WNTVAR__DCV_PRODUDCT by parsing (analyzing) the HEAD block. 
The WebNetSpot having acquired the information gets 
information from the device by means of SNMP/MIB. Then, the 
«EMBED» tag having a variable of WNTVAR_DCV_PRODUCT is 
replaced with the information acquired from the device by 
pursing the BODY block. The HTML file to be outputted can 
be obtained by performing the above-mentioned pursing for 
all the variables. 

[0068] The list of tags and functions used in the template 



file are as 


follows : 




[0069] 






Tag 


Function 




TEMPLATE 


Description of 


template 


HEAD 


Description of 


header 


BODY 


Description of 


main body 


LINK 


Description of 


related template files 


VARIABLE 


Declaration of 


template variable 
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INCLUDE 



Include of template file 



SET 



Setting of variable value 



EMBED 



Embedding of variable value 



ISVALID 



Evaluation as to whether a variable value is 



valid or not 



EVAL 



Comparison of variable values 



LOOP 



Description of repetition 



COMMENT 



Description of comment 



<Use of cache value> A cache value comprises a variable 
name, a numerical value and a last update date combined in a 
set as shown in Fig. 9, and stored for each piece of 
information. An original object of using a cache value is 
to reduce the frequency of information acquisition based on 
SNMP and thus to achieve a shorter period of time before 
display of information. The last update date is compared 
with the date of information display request and the result 
is used as a reference for determination as to whether or 
not information is to be acquired by SNMP. 
[0070] The flow of steps for use of a cache value upon 
failure of information acquisition by SNMP will now be 
described. Fig. 8 is a flowchart thereof. 

[0071] When an information display request is presented to 
the Web server from the Web browser in step S801, the 
application is activated, and in step S802, information 
acquisition by SNMP is executed. When this information 



- 29 - 



acquisition is successful, the application embeds the 
acquired value into a parsed template file in step S804, and 
finally, sends it out as an HTML file to the browser. 
Further in step S805, if the cache file contains a cache 
value, it is written in as it is unless it is replaced by 
the acquired value. 

[0072] On the other hand, if information acquisition is in 
failure, the cache value (S803) is written in the parsed 
template and displayed. At this point in time, the color or 
the character style of the character string to be displayed 
can be modified to indicate that the display shows, not the 
currently acquired value, but a previously stored cache 
value. When information acquisition by SNMP is not 
successful, the user can refer at least to a value acquired 
in the preceding run by using a value acquired successfully 
in the preceding run and updated as a cache value. 
[0073] 

[Other Embodiments] It is needless to mention that the 
object of the present invention can be achieved also by 
supplying a storage medium recording the program codes of 
the software implementing the functions of the above- 
mentioned embodiments to the system or the apparatus, and 
causing a computer (or CPU or MPU) of such a system or 
apparatus to read out and execute the program codes stored 
in the storage medium. 
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[0074] In this case, the program codes themselves read out 
from the storage medium implement the functions of the 
above-mentioned embodiments, and the storage medium storing 
these program codes would constitute the present invention. 
[0075] Applicable storage media for supplying the program 
codes include, for example, a floppy disk, a hard disk, an 
optical disk, a magneto-optical disk, a CD-ROM, a CD-R, a 
magnetic tape, a nonvolatile memory card and a ROM. 
[0076] By executing the program codes read out by the 
computer, the functions of the above-mentioned embodiments 
are implemented. In addition, this includes a case where 
the functions of the above-mentioned embodiments are 
implemented by causing the OS (Operating System) operating 
on the computer or the like to perform all or part of actual 
processing on the basis of the instructions of these program 
codes . 

[0077] When the program codes read out from the storage 
medium are written in a memory provided in an expanded 
capability board inserted into the computer or in an 
expanded capability unit connected to the computer, and then, 
a CPU or the like provided in the expanded capability board 
or the expanded capability unit carries out all or part of 
actual processing in accordance with the instructions of the 
program codes, such a processing permits implementation of 
the functions of the above-mentioned embodiments . Such a 
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case is of course included here. 

[0078] When applying the present invention to the above- 
mentioned storage medium, the program codes corresponding to 
the flowchart described above would be stored in this 
storage medium. Briefly, the program codes corresponding to 
the modules shown in Fig. 3 would be stored in the storage 
medium. 
[0079] 

[Advantages] According to the present invention, as 
described above, in failure of information acquisition by 
SNMP, it is possible for the user to refer at least to the 
value acquired in the preceding run by using the already 
acquired information from a successful information 
acquisition and stored as a cache value. 
[0080] 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a configuration diagram of LAN. 

[Fig. 2] Fig. 2 is a configuration diagram of a PC on which 

the network management software is operable. 

[Fig. 3] Fig. 3 is a module configuration diagram of the 

network management software. 

[Fig. 4] Fig. 4 illustrates an example of the template file. 
[Fig. 5] Fig. 5 illustrates a typical device list. 
[Fig. 6] Fig. 6 illustrates another typical device list. 
[Fig. 7] Fig. 7 is a file configuration diagram of the 
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network management software. 

[Fig. 8] Fig. 8 is a flowchart regarding an information 
display method using the cache file of an embodiment of the 
present invention . 

[Fig. 9] Fig. 9 illustrates an example of description of 
the cache file of an embodiment of the present invention. 
[Reference Numerals] 
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121: Personal computer (PC) connected to LAN 120 

122: Personal computer (PC) connected to LAN 120 

130a: Modulation/demodulation (MODEM) /transponder 

130b: Modulation/demodulation (MODEM) /transponder 

140: Backbone 

150: Personal computer (PC) connected to LAN 100, on which 
www server operates 

301: CPU executing network management program supplied by 
FD212 

302: ROM of PC 200 

303: RAM of PC 200 

304: System bus of PC 200 

3 05: Keyboard controller (KBC) of PC 200 

306: CRT controller (CRTC) of PC 200 

307: Disk controller (DKC) of PC 200 

308: Network interface card (NIC) 

309: Keyboard (KB) of PC 200 

310: CRT display (CRT) of PC 200 

311: Hard disk (HD) of PC 200 

312: Floppy disk drive (FD) 

402: CGI interface 

403 : Overall control module 

404: Parameter module 

405: System module 

406: System setting file 
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407: Device list module 

408: Device search module 

409: Device details module 

410: Device intrinsic module 

411: Protocol module 

412: Template module 

413: Template file 

414: Cache file 

901: WebNetSpot directory storing network management 
software WebNetSpot 

902: Document directory storing cache files 

903: Images directory storing image files 

904: Template directory storing template files 

905: Network management software WebNetSpot 

906: HTML file 

907: Image file 

908: SYS directory storing shared template files 

909: PRODUCT directory storing template files dependent 

upon device 

910: NIC directory storing template files dependent upon 

network board 

911: Template file 

912: Template file 

913: Template file 

1031: WWW browser program 
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1051: WWW server program 

1052: Network management program 

1061: WWW server program 

1062: Network management software 
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FIG. 5 
(1) FILE 



(2) EDITING 

(3) DISPLAY 

(4) JUMP 

(5) HELP 

(6) RETURN 

(7) NEXT 

(8) RE-READ 
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(13) SECURITY 

(14) STOP 

(15) BOOKMARK 

(16) PLACE 

(17) DEVICE DETAILS 

(18) PRODUCT NAME / MANAGER NAME / INSTALLATION PLACE / 
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LOWER CASSETTE 
PAPER DECK 

ENVELOPE FEEDER: EUROPEAN TYPE #4 
RETURN TO TOP OF SECTION 
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(28) ... VACANT FLASH ROM CAPACITY 
VACANT FLASH ROM CAPACITY 
VACANT RAM CAPACITY 

VACANT RAM CAPACITY 

NUMBER OF CASSETTES 
TWO-SIDE UNIT 
ENVELOPE FEEDER 



- 40 - 



PAPER DECK 
STAPLE STACKER 
FONT 
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(35) RETURN TO TOP OF PAGE 

(36) SETTING 

(37) MR. EXPERIMENT 
EVALUATED SPACE 

(38) DOCUMENT END 
(3 9) INTERNET 
(40) RETRIEVE 
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FIG. 6 
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PRINT SERVER 

PRINT SERVER NAME 

TREE NAME 

CONTEXT NAME 

PACKET SIGN: NOT USED 

PRINTER NO. 
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ZONE 
TYPE 

(37) RETURN TO TOP OF SECTION 

(38) NUMBER OF RECEIVED PACKETS 

(39) DOCUMENT END 

FIG. 8 

( 1 ) START 

S801: INFORMATION ACQUISITION REQUEST FROM BROWSER 
S802: IS INFORMATION ACQUIRED BTY SNMP? 
S803: USE CACHE VALUE 

(2) SUCCESS 
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(4) END 
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FIG. 9 

A TYPICAL CACHE FILE 
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